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PREFACE. 



The work of the 12-inch Meridian Photometer may be divided into two 
parts. Firsts stars selected from zones of the Durchmusterung^ whose photo- 
metric magnitudes are contained in H.A. 70. Secondly^ a large number of 
stars forming several different catalogues^ whose photometric magnitudes are 
contained in the present volume. The total number of photometric settings 
is 726^952 all of which were made by the writer. 

Miss Florence Cushman has had charge of the reductions and of the 
preparation of the volume for printing, with the assistance of Miss Amy J. 
McKay and Miss Grace R. Brooks. 

EDWARD C. PICKERING, 

Director of the Observatory of Harvard College. 

Cambridge, U.S., October 22, 1912. 



GENERAL CATALOGUE OF FAINT STARS. 



Besides the catalogue of Durchmusterung zones contained in H.A. 70; a 
number of investigations have been undertaken with the 12-inch Meridian 
Photometer. The method of observation was substantially the same as that 
described in H.A. 70. The measures of each star were arranged in sets of four 
photometric settings each, and, on the average, one star out of four had already 
been measured with the 4-inch Meridian Photometer. These stars were adopted 
as standards, and the observations were reduced differentially to the scale of 
magnitudes established by them. The magnitudes assumed for these standards 
were generally taken from H.A. 24, Table I, but sometimes from H.A. 54, and 
in the case of the brighter stars from H.A. 50. Sometimes the standard stars 
were measured with the others in the order of right ascension, and sometimes, 
especially in the case of comparison stars for variables, five standard stars 
were observed at the beginning, and five at the end, of each sequence. 

Each class of stars is described below, preceded by a number which will 
be entered in the Catalogue, Table I, for each star, to indicate the reason for 
observing it. 

1. Standard stars already observed with the 4-inch Meridian Photometer, 
and now observed only to determine the magnitudes of other stars. 

2. Sequences for 17 Circumpolar Variables, taken from H.A. 37, Table I. 
One of the first investigations undertaken with the 12-inch Meridian Photome- 
ter was the determination of the brightness of a portion of these stars. 
These measures were made in 1898, and they were repeated more carefully in 
1908, thus forming one of the last researches undertaken with this instru- 
ment. Measures of many of these stars are contained in H.A. 54. Accord- 
ingly, in the later work, additional standards were not selected for this inves- 
tigation. The earlier measures were reduced by the adopted magnitudes in 
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H.A. 37. Positions for all of these stars will be found in Table I of H.A. 37, 
which will serve to identify those which are too faint to be contained in the 
Bonn Durchmusterung. 

3. Sequences of Comparison Stars for 96 Variables discovered photographi- 
cally, taken from H.A. 47, Table I. Only the variables north of declination 
—24® are included. Stars not contained in the Durchmusterung may be 
identified from the positions given in H.A. 47. Five standard stars, taken 
from H.A. 54, were first measured, then the stars in the sequence in the order 
of right ascension, then a second measure of the latter stars, and finally, the 
five standard stars. The variable, if visible, was measured three times, and 
the results will be given in another volume. 

4. Sequences of Comparison Stars for 204 Variables of long period having 
a range of three magnitudes or more, and whose magnitude at maximum is 9.0, 
or brighter, taken from H.A. 57, Table XIV. Stars too faint to be included 
in the Durchmusterung may be identified from the positions given in H.A. 57. 
The method of observation was the same as in No. 3. 

5. Sequences of Comparison Stars for 76 Variables taken from Hagen's 
Atlas Stellanun Variabilium, and not included in H.A. 37, 47, or 57. The 
greater portion of these stars were taken from Hagen's Fourth Series. Posi- 
tions for all of these stars are given by Hagen. The method of observation 
was generally the same as in No. 3. In a few cases, one of the comparison 
stars was selected as a standard, and the measures of the other stars referred 
to it. 

6. Sequences of Comparison Stars, selected by Schonfeld for 4 Variables. 
The magnitudes thus found were used in the reduction of the estimates by 
Schonfeld, contained in H.A. 64, No. 3. The method of observation was the 
same as in No. 3. 

7. Sequences of Comparison Stars for 126 Variables for which the results 
are given in H. A. 63, Part 2. They include variables of short period, and 
Algol variables whose magnitude at maximum is 11.0, or brighter, and whose 
range exceeds one magnitude. A number of variables of long period are 
included, of the same class as those contained in H.A. 57, but which have 
been discovered since the publication of that work. The method of observa- 
tion was generally the same as in No. 3. In some cases, five stars near the 
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North Pole were observed before and after each sequence of Comparison Stars. 
The magnitudes were derived from them, applying a correction for differential 
absorption. 

8. A Zone of 6100 stars, situated between O"" 40' and 1^ 0' North Decima- 
tion, was observed here during the years 1859 and 1860. The results are 
published in H.A. 6, and photometric measures of the stars in the northern 
half of this zone are contained in H.A. 13, Part 2. In general, the first ten 
stars in each thirty minutes of right ascension were selected and two adjacent 
stars from H.A. 24 were added, if necessary, to fiunish standards for deter- 
mining the magnitudes. One set of four settings was made on each of two 
nights. 

9. The photographic magnitudes of about ten thousand stars have been 
measured by Miss E. F. Leland. One star was selected from the Durchmus- 
terung near the centre of each square degree, in the r^on between the 
Equator and +30^. Preference was given to the fainter stars. Photometric 
measures were made on three nights, of the stars in 0^ to +4^ inclusive. To 
reduce these measures, standard stars, between declination 0^ 0' and +0^ 10', 
and +4® SO' to +5^ 0' were selected from H.A. 24. The first star in each 10~ 
in right ascension in each of these zones was inserted in the observing list, 
and all the stars were observed in the order of right ascension. 

10. A few stars, in declination between +30^ and +35^, were observed in 
the same way as those in No. 9. 

11. Sequences of stars near the centres of the regions 30^ square which 
have been adopted here as standards. Photometric magnitudes of all stars of 
the magnitude 7.5 and brighter in the Bonn Durchmusterung will be found 
in H.A. 50 or 54. Sequences of 10 stars were selected from the Durchmus- 
terung, for each of these r^ons. For the northern regions, two stars of the 
magnitude 9.5 were taken and the remaining eight were distributed as uni- 
formly as practicable as regards magnitude, subject to the condition that, 
when possible, they were within half a degree, in each coordinate, of the centre 
of the region. The two faintest stars in the southern sequences had the 
magnitude 10.0. In addition to these, five still fainter stars were selected, in 
each r^on, by the observer at the photometer. Five adjacent stars were 
taken from H.A. 54 as standards, and each was observed twice, once with 
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shade b, between the first and second measures of the stars in the sequence. 
The Polar stars, +89° 29, +89" 35, +89° 37, h, +89° 1, and +89° 3 were' 
also commonly observed after each set of measures. The star, h, is No. 
302 in H.A. 48, 27. 

12. Stars contained in the Revised Harvard Photometry, H.A. 50, and 
north of declination —25", whose magnitudes depend on measiu-es in one 
catalogue only. They are indicated in H.A. 50 by the letter a in the t«ith 
column. A second measure was made of each star, interposing a shade which 
reduced the light by about 2.5 magnitudes. As the successive stars observed 
were in various declinations, they would be affected by differential atmospheric 
absorption. A correction was therefore applied to their magnitudes as ^ven in 
H.A. 50, and these corrected ma^tudes were used in reducing the observations. 

13. Stars of the m^piitude 5.00 and brighter, north of declination —25°. 
By inserting shades, b, c, d, and e, which reduced the hght about 2.6, 5.1, 
7.8, and 10.3 mi^;mtudes, respectivdy, even the brightest stars could be 
measured. The observations of the stars which were included in the regions of 
the zones pubhshed in H.A. 70, are inserted in that work. Each star was 
measiired, using successively one or more of the shades which reduced its 
light by a convenient amount. 

14. Stars brighter than the magnitude 2.00 with three adjacent stars, of 
3ut the fifth, ninth, and twelfth magnitudes. The bright star was measured 
ii two shades, generally d and e, the second star with shades b and c, 
! third with and without shade b, and the faint star twice without shade, 
lai^e part of the observations have been omitted since the absorption of 
s denser shades could not be determined with accuracy. 

15. A sequence of stars in the Pleiades taken from H.A. 18, 153. The 
ghtest star, a, was 17 Tauri, and the faintest, m of that sequence! These 
,rs were measured in several different years, under varying conditions. 

16. Sequences in coarse clusters, and in the four globular clusters. Messier 
5, 13, and 15. Sequences were selected like those in No. 11. Each star was 
served twice. After the first measure, five standard stars were observed 
;h and without shade b or g. For the lobular clusters, one observation 
ih, of five standard stars, was made at the beginning of the sequence. 
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17. Stars used as comparison stars for variables, or asteroids, observed by 
Professor Wendell with the photometer, having achromatic prisms, attached to 
the 15-inch Equatorial. Each star was observed alternately, with an adjacent 
star contained in H.A. 24. 

18. Stars selected as standards by Professor Kapte}^ for his Selected Areas. 

19. Comparison stars used in parallax investigations of Yale Observatory. 

20. Comparison stars and stars observed for parallax by Professor Henry 
N. Russell. 

21. Comparison stars for observing Halley's Comet. See H.C. 156. 

22. Comparison stars for asteroids observed by Professor Wendell. 

23. Comparison stars for Eros. 

24. Stars whose spectra are of the fourth type, fifth type, and peculiar, 
including a few gaseous nebulae. 

25. Miscellaneous stars not included in the above classes. 

Since these stars were observed simultaneously, and under the same condi- 
tions as those in H.A. 70, the accuracy is sufficiently indicated by the resid- 
uals in that work. Instead of printing the results for each set of four settings 
in the present work, the mean magnitude is given for each object observed 
under the same conditions, and generally for observations made in the same 
year. 

The results of the observations are contained in Table I. A description is 
given below of the successive columns prefixed, in each case, by the heading 
of the colunm. 

DM. The number of the star in the Bonn Durchmusterung for stars 
whose position in 1855 was north of declination —23^. For stars south of 
this limit the Cordoba Durchmusterung was used. The number of the zone 
is generally the same as the degree of declination given in the third column. 
When they differ, owing to precession, the number in the first column is 



6 ANNALS OF HABYARD COLLBQE OBSERYATORT. 

printed in Italics. The number of the nearest zone is then to be substituted. 
For stars between 6* and 18* of right ascension, the nearest zone is always 
the northern, for other stars, the southern. The letter a is inserted at the 
top of a column to indicate that the star is the same as that at the bottom 
of the preceding coliunn. 

R. A. 1900. The hour, minutes and tenths of the right ascension for 1900. 

Dec. 1900. The degrees and minutes of the declination for 1900. 

DM. Magn. The magnitude according to the Bonn Durchmusterung for 
stars north of declination —23^, and to the Cordoba Durchmusterung for stars 
south of -23'*. 

Ptm. Magn. The photometric magnitude resulting from the measures with 
the 12-inch Meridian Photometer. 

0pp. The year of opposition omitting the two left hand figures. The word 
opposition is here used in the sense in which it is described in H. A. 23, 46, and 
64, 202. Since the observations were generally made between seven and eleven in 
the evening, each star might be observed during a period of about two months. 
Thus, a star having a right ascension of 0* 0"* could ordinarily be observed 
during October and November of each year, a star at 4* 0"* during Decem- 
ber and January. It would evidently be better to include with the observations 
in January of any year those of the December of the preceding year, rather 
than those of the December of the same year, since the latter would be taken 
after an interval of ten months. The opposition of any given year may be 
regarded as including not only the greater portion of the observations made 
in that year but also the observations in the early hours of right ascension 
made in the latter part of the preceding year, and those made in the late 
hours of right ascension in the following year. In other words, observations 
in the earlier hours of right ascension made during the latter part of a year 
will be included in the opposition of the following year, and observations of 
the later hours of right ascension made in the earlier part of a year will be 
included in the opposition of the preceding year. The object of this division 
is to place together all observations made at about the same time, instead of 
combining those separated by an interval of nearly a year. 
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When the unage of a star was brighter than that of the artificial star a 
direct measure could not be made. Photographic shades were then interposed 
reducing the light of the real star. These shades are indicated by the letters 
b, c, d, and e, and reduced the light by approximately 2.6, 5.1, 7.8, and 10.3 
magnitudes, respectively, as stated on page 4. It appeared, however, that 
the amount of this reduction was not constant, and accordingly these obser- 
vations were reduced independently like the observations made without shade. 
In order to obtain a second independent measure of the light of a star, a piece 
of shade glass was occasionally interposecl, designated by the letter g. The 
assumed absorption of this shade was 0.90. The letter i is used to indicate 
that the magnitude is derived from measures of the image formed by two 
reflections from the surface of a plane mirror placed near the eyepiece to 
bring into the field the images of the artificial star. The difference in bright- 
ness of the principal and secondary images of any star is assumed to be 5.9 
magnitudes. The measures indicated by these letters are not very satisfactory, 
and are inserted to illustrate the method, rather than to furnish accurate 
magilitudes. They generally relate to bright stars, for which H.A. 50 and 54 
furnish more accurate magnitudes. 

Obs. The number of observations, each consisting of four settings, which 
are combined in deriving the magnitude. 

Gr. The number of the group, given on page 2, which indicates the 
reason for selecting the star for observation. 

Res. The residual found by subtracting the magnitude given in the fifth 
coliunn from that obtained with the 4-inch Meridian Photometer. The second 
of these magnitudes is taken from H.A. 50, or from the mean of the magni- 
tudes given in H.A. 54. 

As an example, the first star is —1® 4525, whose position for 1900 is 
R. A. = 0* 0"*.0, Dec. = — 1® 4'. Its magnitude in the Bonn Durchmusterung 
is 7.0. Three observations with shade b during the opposition of 1908 gave 
the magnitude 6.50, and an equal number with shade c, gave the magnitude 
6.45. The magnitude of this star in H.A. 50, is 6.28, but as this magnitude 
depended on only a single catalogue it was redetermined with the 12-inch 
Meridian Photometer. 

In the Remarks following Table I, different stars having the same right 
ascension are distinguished by the letters a, b, c, etc. 
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REMARKS. 



Mm IK* 

44.6a. 0* 44 "•.6b follows 3', north 0'.5. 

50.7b. On J. D. 6700, two observationB with shade c. 

Measures discordant, perhaps due to a passing 

doud. 

59.6a. Measures on different nights discordant. 

1 0.6. Group numbers, 11 and 25. 
1 5.1a. Group numbers, 11 and 25. 

1 10.2a. 1* 10 "'.2b follows 2*, north O'.l. 

1 40.5c. Suspected of variation which is not confirmed 

by these observations, or by visual estimates on 

several nights. 
1 40.5d. Group numbers, 4 and 25. 



Mm IK* 

1 50.5a. Seel* 49 ".Sc. 

1 56.5. In H.A. 64, 25, magn. 8.46. 

1 57.2a. +12° 271, magn. 6.5. The same object as 

1*57 "•.2b. 

2 6.0a. This is the preceding of three stars in a line, 
of which the last is +11° 291. 

2 20.0. In H.A. 24, 11, and 64, 29, for magn. 9.28 

read 8.28. 
2 23.6b. +34° 446 follows 54«, north 12'.5. 
2 33.3a. The position should be R. A. =2* 33~ 5, Dec. 

= +41" 43'. 
2 33.6b. 2* 33 "•.6c follows !•, north O'.O. 
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ANNALS OF HARVARD COLLEGE OBSERVATORY. 



2 38.4. The position should be R. A. »2* 38*^.3, Dec. 

= +47** 24'. 
2 38.6a. The position should be R.A. =2* 38*^.4, Dec. 

= +47" 37'. 
2 39.ea. +48*' 756 foUows 34% south 1'.6. 
2 44.3. +42"" 638 precedes 14% south 6'.5. 
2 46.7b. +45** 663 precedes 2~ 14% north I'.O. 
2 47.1. Measures on different nights discordant. 
2 48.4. Measures on different nights discordant. 

2 50.9. Measures in 1001, discordant. 

3 4.9. Group numbers, 19 and 20. 

3 9.8. This star is in both H.A. 60 and 64. 
3 41. 5e. Group numbers, 13 and 15. 
3 43.2b. Group numbers, 13 and 15. 
3 55.5a. Group numbers, 1 and 20. 

3 56.4. Group numbers, 1 and 20. 

4 4.5. The right ascension should be 4* 4'".7. 

4 13.1b. The right ascension should be 4^ 13*^.3, 

4 15.7b. On J. D. 5790, the measures of the comparison 

stars for W Tauri were discordant, and have been 

rejected. 
4 22.9b. Star near reflection of principal image of 

4* 23".4. 
4 32.0b. In H.A. 24, 31, and 64, 51, for magn. 8.91 

read 9.91. 
4 43.3. The position should be RA. =4* 43'».2, Dec. 

= +80" 6'. 
4 45.2a. The position should be RA. =4* 45*^.6, Dec. 

= +80" 2'. 
4 50.3. The position should be RA. =4* 49*^.5, Dec. 

= +80" 6'. 
4 50.7a. The right ascension should be 4* 50"*.9. 
4 56.3c. 4* 55*».3d follows I'.O, north O'.O. 
4 58.2b. In H.A. 64, 55, magn. 9.06. 

4 69.8b. 4* 59 "•.8c follows 4«.3, north 0'.2. 

5 11.3a. The right ascension should be 5* 11*^.1. 

5 26.1. Group numbers, 1 and 4. 

6 26.9. -0"983, magn. 2.0. The combined light of 

H.R. 1851 and 1852. 
6 33.2. Group numbers, 12 and 19. 

5 56.8c. The declination should be +22" 18'. 

6 20.8c. Group numbers, 12 and 18. 
6 33.8b. Group numbers, 4 and 6. 

6 41.3a. N. G. C. 2281. 

6 46.7b. The tenth of the magnitude in the Bonn 

Durchmusterung is illegible. 

7 37.3b. In H.A. 64,88, for 7* 37 -.2 read 7* 37 -.3, 

and for - 14*» 35' read - 14^ 45'. 
7 49.3c. Group numbers, 4 and 26. 

7 55.8. This star is in both H.A. 60 and 64. 

8 3.1b. C. DM. -22** 5692, magn. 9.7. 
8 3.2. C. DM. -22'' 5694, magn. 9.8. 
8 3.4. C. DM. -22'*5699, magn. 10. 

8 3.6. C. DM. -22^*5700, magn. 10. 

8 49.9a. Group numbers, 9 and 25. 

9 13.7. In H.A. 84, 108, and 64, 107, for magn. 8.62, 

read 9.62. 
11 23.3. Group numbers, 19 and 20. 



11 37.0. This star is in both H.A. 60 and 64. 

12 30.1a. +19** 2584, magn. 4.3, denotes the combined 

light of 12* SO-.la and 12* 30-.lb. 

12 32.3a. Group numbers, 5 and 25. 

13 24.4b. In H.A. 84, 163 and 64, 148, for magn. 9.21 

read 8.21. 

13 40.6b. Group numbers, 19 and 20. 

14 9.9b. This star is in both H.A. 60 and 64. 

15 8.3b. Group numbers, 19 and 20. 

15 44.9c. In Bonn. Beob. Vol. VIII, p. 52, -1*434. 
magn. 9.2. Not in Vol. III. 

15 45.6c. In Bonn. Beob. Vol. VIH, p. 52, -1*436, 

magn. 9.5. Not in Vol. III. 

16 4.3. Group numbers, 12 and 19. 

16 11.5. A8l6*ll-.5,16*ll-'.7c, 16*12".2d, 16*12-'.4b, 
16* 12 -.50 and 16* 12 "'.6b, are 2* south of the 
standard stars, a correction was applied for differential 
absorption. 

16 29.6a. The measures of this and other comparison 

stars of R Draoonis differ systematically in 1901 
from those in 1899 and 1909. 

17 11.8. Group numbers, 9 and 26. 

17 25.3a. Group numbers, 12 and 19. 

18 25.1a. Group numbers, 5 and 17. 
18 26.1b. Group numbers, 9 and 26. 
18 45.7a. Group numbers, 3 and 17. 

18 46.2a. In H.A. 84, 105, and 64, 206, for magn. 7.62. 

read 8.62. 
18 54.9b. C. DM. -22* 13622, magn. 9.1. 
18 56.3e. C. DM. -22* 13539, magn. 9.6. 
18 56.6d. 18* 56 "'.6e follows 4% north 0'.3. 
18 67.5e. C. DM. -22* 13560, magn. 9.7. 
18 58.2d. C. DM. -22* 13671, magn. 9.7. 

18 58.2e. C. DM. -22* 13574, magn. 8.7. 

19 8.6d. Group numbers, 4 and 5. 
19 20.4. Group numbers, 12 and 19. 
19 46.2a. Group numbers, 5 and 25. 

19 54.2a. 19* 54«.2b foUows 2*, north 0'.7. 

20 29.4a. Group numbers, 5 and 17. 
20 32.8a. In H.A. 64, 232, magn. 8.05. 

20 42.0c. H.R. 7947. Fainter component of y Delphini. 
20 42.0d. H.R. 7948. Brighter component of y Delphini. 
20 42.8a. This star is +19* 4513, assuming an error of 

+2'.5 in the Bonn Durchmusterung. 
20 60.4c. 20* 60« 4d follows 6», north 0'.3. 

20 59.7c. Group numbers, 12 and 19. 

21 39.9a. 21* 39-'.9b follows 1*, south 0'.8. 

21 47.8. In H.A. 84, 82, and 64, 249, for magn. 8.67 

read 9.67. 

22 1.4f. In H.A. 84, 57, and 64, 261, for magn. 7.85 
read 8.85. 

22 18.3b. C.DM. -22* 16873, magn. 9.6. 
22 18.4d. Not in Bonn Durchmusterung. 
22 44.5b. Group numbers, 5 and 24. 

22 57.9. Group numbers, 3 and 11. 

23 53.8d. Group numbers, 5 and 25. 

23 59.4b. See H.A. 47, 97. Remark 222. 
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A list of the observations which are rejected for discordance is contained 
in Table II. The right ascension is given in the first column. The Julian 
Day, omitting the three left hand figures 241 , is given in the second column. 
The number of the observation , when more than one was taken on the 
same evening, is given in the third colunm. When a shade was used, it is 
designated by a letter, as in the sixth colunm of Table I. The observed 
magnitude is given in the fourth colunm. Occasionally clouds were suspected 
by the observer, and this is probably often the explanation of the discordance, 
especially when several cases occurred on the same Julian Day. A variation 
in the artificial star is also a cause of discordance which could not be 
detected by the observer. 



TABLE II. 



DISCORDANT OBSERVATIONS. 



R. A. 


J. D. 


CHw. 


Mttgn. 


R.A. 


J. D. 


Ob*. 


Magn. 


R. A. 


J. D. 


Ob*. 


M«cn* 


R. A. 


J. D. 


Ob*. 


Magn. 


k. wt. 








h, m. 








h, m. 








A. ■•. 








2.2a 


7149 


2 


9.91 


1 21.1a 


6803 


2 


10.67 


2 52.6 


8297 


1 


9.69 


4 64.2c 


5775 


4 


10.95 


14.0 


5386 


• • 


11.46 


31.1a 


8291 


2 


9.31 


3 3.9c 


5363 


• • 


11.18 


56.2b 


tt 


2 


10.87 


14.1b 


tt 


1 


11.02 


31.4 


tt 


2 


10.11 


11.2b 


8679 


1 


12.82 


58.1a 


7229 


2 


10.29 


tt 


tt 


2 


11.04 


38.3 


6090 


2 


13.35 


tt 


tt 


2 


13.59 


5 0.2a 


tt 


2 


9.62 


14.2 


8245 


2 


9.22 


tt 


6107 


2 


12.40 


20.1b 


8707 


1 


7.36 


0.2b 


5810 


2 


11.86 


14.3a 


5387 


• • 


9.88 


39.1a 


tt 


1 


11.92 


21.9c 


7217 


2 


9.82 


0.6a 


7229 


2 


9.73 


(1 


5390 


• • 


12.31 


42.2 


5403 


3 


11.15 


29.3b 


5427 


• • 


11.37 


0.8a 


6874 


1 


12.14 


18.4a 


8616 


1 


11.53 


57.0 


5602 


1 


8.03 


30.8 


8341 


2 


7.01 


tt 


tt 


2 


12.34 


21.6 


7149 


2 


9.59 


2 3.7 


7177 


2 


11.75 


34.0a 


5433 


• • 


10.06 


0.8c 


6810 


1 


8.46 


22.3a 


7581 


1 


7.11 


12.5a 


7186 


2 


9.08 


41.6a 


6145 


2b 


6.21 


21.8b 


6132 


2 


8.26 


24.8a 


7149 


2 


8.82 


22.4c 


6347 


Ig 


7.73 


tt 


6149 


Ic 


7.66 


26.6 


7972 


lb 


6.92 


27.5b 


5673 


2 


11.38 


tt 


tt 


2 


7.73 


43.6 


6114 


• • 


10.98 


tt 


tt 


2c 


6.39 


35.0a 


5691 


• • 


8.62 


22.8b 


tt 


Ig 


8.53 


tt 


6134 


1 


12.76 


27.0 


7997 


lb 


6.60 


37.4b 


6082 


4g 


9.36 


(( 


tt 


2 


8.50 


tt 


tt 


2 


12.84 


(( 


tt 


2c 


6.99 


37.6a 


6056 


2 


10.92 


tt 


5362 


• • 


9.81 


43.9a 


tt 


lb 


10.72 


28.1c 


7972 


lb 


5.19 


it 


(( 


3 


11.12 


24.7 


5347 


Ig 


7.01 


tt 


tt 


2 


10.66 


tt 


(( 


2c 


3.94 


37.6b 


tt 


1 


9.38 


tt 


(( 


2 


7.11 


44.6 


6497 


.c 


8.23 


tt 


8339 


• • 


5.87 


38.0* 


6082 


1 


12.68 


tt 


5392 


• • 


7.08 


54.0b 


5403 


• • 


11.77 


30.3a 


5777 


3g 


12.16 


tt 


tt 


2 


12.39 


24.9 


6347 


Ig 


8.15 


57.0c 


5382 


• « 


9.33 


31.2c 


" 


2 


12.27 


38.4 


5390 


• • 


11.54 


(( 


(( 


2 


7.74 


4 10.7c 


6169 


• • 


6.66 


47.9b 


6146 


1 


13.91 


41.1b 


tt 


• • 


12.37 


26.7b 


5314 


2 


12.29 


22.9b 


5381 


• 

.1 


6.68 


56.4 


8371 


2 


9.97 


43.7a 


7168 


1 


8.52 


tt 


5376 


1 


11.28 


23.3b 


5795 


2 


12.57 


6 3.0b 


8715 


• ■ 


10.67 


tt 


tt 


2 


8.70 


35.2b 


6137 


4 


10.86 


24.3a 


tt 


3 


13.06 


13.9 


6633 


1 


9.58 


44.6b 


7152 


1 


13.38 


36.8a 


5398 


1 


12.24 


33.7 


7202 


• • 


8.54 


tt 


tt 


2b 


9.63 


51.8b 


8659 


2 


12.36 


(( 


tt 


2g 


12.34 


38.0 


5382 


• t 


10.22 


14.2 


tt 


1 


9.41 


57.9b 


6815 


2 


11.64 


(( 


tt 


3 


12.12 


46.2c 


6467 


• • 


8.64 


tt 


tt 


2b 


9.84 


58.4c 


6809 


1 


11.64 


tt 


tt 


4g 


12.12 


47.3 


8360 


1 


7.22 


16.6b 


5461 


• • 


8.60 


58.9d 


tt 


1 


8.51 


37.2 


5720 


• • 


9.66 


62.0a 


7216 


1 


10.21 


40.7b 


6519 


1 


8.08 


1 12.2b 


8617 


2 


13.35 


37.5 


tt 


• • 


10.44 


tt 


tt 


2 


10.32 


42.3 


6151 


1 


12.30 


12.6c 


6821 


1 


11.21 


50.9 


5383 


• • 


11.30 


54.2c 


6775 


3 


10.80 


(( 


i< 


2 


12.20 
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I R> A. 


J. D. 


Oba. 


Macn> 


R. A. 


J.D. 


ou. 


Mttgn. 


R.A. 


J.D. 


Oiw. 


Magn. 


R.A. 


J.D. 


Oba. 


Maci^ 


h, m. 








n» Pt» 








A« III* 








h, m. 








6 52.7 


5096 


• ■ 


12.38 


13 57.7b 


5548 


g 


9.97 


17 27.4a 


7788 


2 


9.60 


18 25.4b 


5962 


2 


9.96 


52.9a 


8386 


2 


11.12 


14 5.0b 


5883 


2 


11.79 


27.9a 


(( 


1 


10.20 


26.2 


7797 


1 


10.73 


53.2a 


5096 


• ■ 


10.36 


21.8c 


6989 


2 


9.68 


(( 


tt 


2 


10.08 


26.6c 


5959 


2 


7.64 


57.2a 


8739 


2c 


6.77 


23.0a 


6297 


■ • 


8.66 


27.9b 


tt 


1 


11.08 


27.4a 


(( 


1 


9.70 


7 15.7 


8006 


1 


11.92 


29.0 


5579 


1 


12.50 


tt 


tt 


2 


11.12 


27.4b 


tt 


1 


9.96 


16.1a 


8388 


2 


11.59 


31.4 


tt 


1 


13.03 


27.9c 


tt 


1 


11.99 


27.7b 


tt 


1 


9.72 


29.7 


5786 


1 


9.70 


tt 


tt 


2 


13.05 


tt 


tt 


2 


11.76 


33.9 


5969 


3 


11.33 


30. Id 


6911 


2 


8.65 


48.6b 


6647 


2b 


8.36 


tt 


tt 


3 


11.79 


36.5b 


tt 


2 


8.98 


36.0b 


5810 


2 


11.61 


51.2a 


5561 


3 


8.94 


28.0b 


tt 


1 


9.28 


38.6c 


8898 


• • 


9.31 


39.0 


6528 


3 


11.53 


56.5 


6306 


• • 


9.62 


" 


tt 


2 


8.59 


39.1b 


8880 


1 


6.62 


tt 


It 


4 


11.31 


57.5b 


tt 


• • 


9.62 


28.2b 


tt 


1 


8.16 


40.0c 


8882 


2 


7.63 


40.6a 


6151 


1 


12.15 


57.9b 


tt 


• • 


3.52 


tt 


tt 


2 


8.04 


42.9a 


7417 


2 


9.52 


(( 


(( 


2 


12.03 


15 26.8b 


7377 


1 


11.59 


28.3a 


tt 


1 


8.98 


44.1b 


8877 


■ • 


10.14 


(( 


(( 


3 


11.40 


27.6b 


(( 


1 


11.70 


tt 


tt 


2 


8.98 


45.6a 


7417 


2 


9.39 


45.8b 


5456 


• • 


10.68 


30.2 


7372 


2 


9.79 


28.4b 


tt 


1 


11.72 


58.7d 


8940 


1 


8.97 


49.3a 


5474 


■ • 


11.28 


33.2c 


7384 


« ■ 


7.83 


tt 


tt^ 


2 


11.91 


19 8.4b 


7411 


« • 


10.13 


55.5a 


5790 


• • 


8.12 


34.6a 


7372 


2 


9.57 


28.4c 


tt 


1 


10.96 


8.4d 


7103 


1 


11.82 


8 20.6b 


6915 


1 


9.28 


42.0 


5899 


• • 


10.03 


(( 


tt 


2 


10.69 


10.3e 


5632 


1 


11.54 


25.3a 


5451 


• • 


10.50 


42.1a 


5547 


2 


9.77 


28.4d 


7788 


1 


9.14 


10.6e 


5613 


1 


12.24 


35.0a 


6954 


.1 


9.51 


46.0c 


6300 


. . 


9.19 


tt 


tt 


2 


8.90 


tt 


(( 


2 


12.57 


35.0b 


6955 


1 


9.83 


(( 


6305 


• • 


9.00 


29.0a 


tt 


1 


8.03 


11.2 


8175 


1 


9.03 


35.6b 


7262 


2 


10.21 


46.7 


5943 


1 


11.79 


(( 


tt 


2 


8.10 


tt 


(( 


2b 


8.56 


36.0 


tt 


2 


10.10 


52.6c 


5576 


■ • 
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